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Answer ALL SIXTY (60) questions in Sections A-F. 


For Sections A-F select the MOST CORRECT answer by clearly marking the corresponding 


bubble on the General Purpose Answer Sheet. 


DO NOT mark more than one answer. 


Clearly mark your CORRECT STUDENT NUMBER on the General Purpose Answer Sheet. 


SECTION A — Evolution 
FIVE (5) questions (1-5) worth a total 5 marks 
Suggested time 5 minutes 


1. Choose a definition below that best explains Natural selection. 


1. 
2. 


Selection that occurs through natural processes such as sexual selection and speciation. 
A natural process that occurs through geographical isolation limiting gene flow within a 
given population. 


. A process in which individuals with certain advantageous inherited traits survive and 


leave more offspring than other individuals. 


. A process that produces a new phenotype which is enhanced by genetic drift, gene flow, 


or non-random mating. 


. A process where breeders naturally select desirable phenotypes to increase offspring 


fitness. 


2. If a population at Hardy-Weinberg Equilibrium has allele frequencies of 0.2 for the A allele 
and 0.8 for the a allele, what is the frequency of the heterozygous Aa genotype? 


1. 


pp 
a? 
4. 0.64 


0.04 
0.16 
0.32 


3. A form of natural selection in which the extreme values of a continuous trait are selected for is 


called? 


a ee aie 


Directional selection 
Stabilising selection 
Disruptive selection 
Frequency-dependent selection 
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4. Allopatric speciation occurs when: 


1. 


A new species arises in geographic isolation, and the new species is no longer capable of 
breeding with the parent species. 

A new species arises within the range of parent species (no geographic isolation), but is 
no longer capable of breeding with the parent species. 

Two populations of the same species within the same geographic area share a gene pool, 
but are incapable of interbreeding. 

Two populations of different species within the same geographic area share a gene pool 
and can interbreed. 


5. Which of the following does NOT contribute to microevolution: 


1. 


2. 
5. 
4. 


Random mating 
Natural selection 
Migration 
Mutation 


SECTION B - Animal Diversity 
FIFTEEN (15) questions (6-20) worth a total 15 marks 
Suggested time 15 minutes 


6. The cavity in the embryo which eventually develops into the gut is the: 


1. 


2: 
EP 
4. 


Archenteron 
Blastocoel 
Blastula 
Ectoderm 


7. The type of symmetry found in most animals is: 


Ii 


2. 
ar 
4. 


Spherical 
Radial 
Bilateral 
Pentaradial 


8. Which of the following Unikonta group is the closest living relative of Animalia? 


1. 


2. 
3: 
4. 


Choanoflagellate 
Mycetozoans 
Fungi 
Archeamoeba 
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9. Which of these characteristics is unique to Cnidaria? 
1. Water Vascular System 
2. Cnidocytes 
3. Notochord 
4. Spiracles 


10. The following characteristic is absent in tapeworms (Cestoda): 


1. Muscles 
2. Scolex 
3. Strobila 


4. Digestive tract 


11. Pseudocoelomates: 
1. Are bilaterally symmetrical 
2. Have two openings to their digestive tract 
3. Include the phylum Nematoda 
4. Allofthe above 


12. The type of skeleton which functions by having muscles working against a non-compressible 
fluid within the body is a: 

1. Endoskeleton 

2. Hydrostatic skeleton 

3. Exoskeleton 

4. Mechanical skeleton 


13. Nudibranchs are molluscs in the class: 
1. Bivalvia 
2. Cephalopoda 
3. Gastropoda 
4. Scaphopoda 


14. The MOST diverse group of extant vertebrates are: 
1. Mammals 
2. Birds 
3. Amphibians 
4. Ray-finned fishes 


15. The following group of Arthropoda are completely extinct: 


1. Arachnida 
2. Hexapoda 
3. Myriapoda 
4. Trilobita 
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16. Which of the following is NOT a triploblastic animal: 
1. Tapeworm 
2. Hydra 
2; «Leech 
4. Sea cucumber 
17. Which of the following is a characteristic of chordates? 
1. Post-anal tail 
2. Water vascular system 
3. Exoskeleton 
4. Setae 


18. The internal system used by echinoderms for locomotion, food/waste transportation, and 
respiration is the: 

1. Pharyngeal slits 

2. Pseudocoelom 

3. Delicious peanut butter 

4. Water vascular system 


19. The radula is ABSENT in this group of mollusc: 
1. Bivalvia 
2. Cephalopoda 
3. Gastropoda 
4. Polyplacophora 


20. Which of the following belongs in the group Chordata? 
1. Earthworms 
2. Sea Slugs 
3. Tunicates 
4. Lobsters 


SECTION C- Plant Structure and Function 
FIFTEEN (15) questions (21-35) worth a total 15 marks 
Suggested time 15 minutes 


21. All plant cells possess a primary cell wall. Which statement is NOT correct? 
1. The primary cell wall is semi-rigid. 
2. The primary cell wall is composed of cellulose. 
3. The primary cell wall is composed of lignin. 
4. The primary cell wall is external to the cell membrane. 
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22. The structure of the primary root is organised from the growing tip backwards as: 


1. 


23 
2: 
4 


Root cap, apical meristem, zone of differentiation, zone of elongation 
Root cap, zone of elongation, apical meristem, zone of differentiation 
Apical meristem, root cap, zone of elongation, zone of differentiation 
Root cap, apical meristem, zone of elongation, zone of differentiation 


23. Which of the following statements concerning roots hairs is correct? 


1. 
2 


Root hairs are multicellular and are derived from the pericycle of the stele. 

Root hairs are extensions of the epidermal cells of the root and increase surface area for 
nutrient and water uptake. 

Root hairs are purely for decoration and perform no useful function. 

Root hairs are dead and are conduits for sugar transport. 


24. Which of the following is correct? A typical isobilateral leaf of a eucalypt is distinguished by: 


1. 
De 
2 


A tendency to sit parallel to the ground. 

Stomata on both the the lower surface and upper surface. 

Repeated layers of palisade parenchyma arranged equally across a transverse section of 
the leaf. 

All of the above. 


25. Which of the following is correct? 


I, 


2. 
3; 
4. 


Calcium is a micronutrient that is important for chlorophyll synthesis. 

Nitrogen is a macronutrient that is essential for synthesis of amino acids. 

Sodium is required in large amounts for plant growth. 

Boron is a macronutrient that when deficient causes stunted shoots and roots in flax. 


26. Which of the following affects the opening and closing of the stomatal pores of a leaf? 


1. 


2: 
3. 
4 


Temperature 
Drought 
Humidity 

All of the above 


27. Which of the following statements concerning the Casparian Strip is correct? 


1. 


2: 
Di 
4 


It is located in the cell walls of the epidermis. 

It prevents the movement of ions and water into the stele via the apoplastic pathway. 

It allows the movement of ions and water into the stele via the apoplastic pathway. 

It allows the movement of ions and water from the stele to the cortex via the apoplastic 
pathway. 
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28. Which of the following concerning secondary growth is correct? 


1. 


2 
3: 
4 


A lateral meristem known as the vascular cambium increases stem girth (width). 
Vascular cambium produces cork cells. 

The bark consists of only the cork cells. 

The bark consists of only the xylem cells. 


29. Indicate the correct statement. Stomata open because: 


I, 


2: 


The pumping of potassium (K+) into the subsidiary cells causes water to leave the guard 
cells, thus increasing guard cell turgor. 

The pumping of potassium into the subsidiary cells increases their water potential. As a 
consequence the guard cells become flaccid as water diffuses out of these cells and into 
the subsidiary cells. 


3. The pumping of potassium into the guard cells decreases their water potential, water moves 


4. 


in and cell turgor is increased. 
The pumping of potassium into the guard cells causes water to leave the guard cells, thus 
decreasing their turgor. 


30. The photosynthetic cells in the interior of a leaf are what kind of cells? Select one: 


1. 


oH 
3. 
4. 


Sclerenchyma 
Endodermis 
Parenchyma 
Collenchyma 


31. The tissues of a typical woody stem, from the centre to outwards, are: 


I. 
2. 
35 
4. 


Pith- secondary xylem- vascular cambium- secondary phloem- cortex- periderm 
Pith- secondary phloem- vascular cambium- secondary xylem- cortex- periderm 
Pith- secondary xylem- secondary phloem- vascular cambium- cortex- periderm 
Pith- vascular cambium- secondary xylem- secondary phloem- cortex- periderm 


32. Which of the following is associated with primary growth? 


1. 


2: 
EF 
4. 


Apical meristem 
Cork cambium 
Wood 

Secondary phloem 


33. Roots can be modified to perform functions other than water and nutrient uptake. Which of 
the following statements is incorrect? 


1. 
De 
3. 


Mangrove trees have roots modified to provide oxygen in anaerobic mud. 

Radishes and carrots have taproots modified for storage. 

The maize plant has adventitious roots that arise from the base of the stem that provide 
support. 

The ginger rhizome is a fibrous root modified for storage. 
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34. The overall chemical equation for photosynthesis is as follows: 
6CO2 + 6H20 > C6H1206 (Sugars) + 602 
Which of the following provides the energy that drives the reaction: 
1. Magnesium. 
2. Starch 
3. Light 
4. Respiration 


35. Which of the following statements concerning adventitious roots is INCORRECT? 
1. They are commonly found in monocotyledonous plants. 
2. They are formed as a result of a symbiosis between bacteria and a plant. 
3. They often act as support roots. 
4. New roots arise from the base of the stem rather than root tissue. 


SECTION D - Plant Diversity 
FIFTEEN (15) questions (36-50) worth a total 15 marks 
Suggested time 15 minutes 


36. Which of the following characteristics of land plants is ABSENT in their closest relatives the 
Charophytes: 

1. Chlorophyll b 

2. Cellulose in cell walls 

3. Alternation of multicellular generations 

4. Sexual reproduction 


37. Which of these sets includes only non-vascular plants? 
1. Liverworts, hornworts and mosses 
2. Liverworts, lycophytes, hornworts 
3. Lycophytes, hornworts, ferns 
4. None of the above 


38. In plants, which of the following are produced by meiosis? 
1. Haploid gametes 
2. Diploid gametes 
3. Haploid spores 
4. Diploid spores 
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39. Which of the following puts the major plant groups in order of most ancestral (relatively 
older) to most derived (relatively recent) 
1. Hornworts, Lycophytes, Monilophytes, Gymnosperms, Angiosperms 
2. Hornworts, Lycophytes, Monilophytes, Angiosperms, Gymnosperms 
3. Hornworts, Monilophytes, Lycophytes, Gymnosperms, Angiosperms 
4. Lycophytes, Hornworts, Monilophytes, Gymnosperms, Angiosperms 


40. Which structure do angiosperms and gymnosperms not share in common? 


1. Ovules 
2. Seeds 
3. Ovaries 
4. Pollen 


41. Presence of gametangia is a synapomorphy of plants: 
1. True 
2. False 


42. Seta and capsule are terms associated with the moss 
1. Archegonium 
2. Gametophyte 
3. Protonemata 
4. Sporophyte 


43. Which Protists are in the SAME eukaryote supergroup as land plants: 
1. Green algae 
2. Dinoflagellates 
3. Red algae 
4. Both 1 and 3. 


44. Seed plants, Gymnosperms and Angiosperms, form a monophyletic group with the shared 
derived features of: 

1. Pollen, seeds, floral structures, vascular tissues. 

2. Dominant male and female gametophytes, endosperm, seeds. 

3. Heterospory, reduced male and female gametophytes, pollen, ovules, seeds. 

4. Seeds, stems, true leaves, megasporophylls, microsphorophylls. 


45. In Pinus, a conifer, the embryo is in direct contact with tissue of the: 
1. Diploid gametophyte 
2. Haploid female gametophyte 
3. Polyploid gametophyte 
4. Triploid endosperm 
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46. Which of the partial life cycle sequences below does NOT apply to land plants? 
1. Gametes—fertilisation—zygote—mitosis 
2. Meiosis—haploid spores—mitosis—gametophyte 
3. Mitosis—sporophyte—meiosis— gametes 
4. Mitosis—sporophyte—meiosis—haploid spores 


47. A life cycle that includes development of an embryo protected by tissue of the parent plant 
is a shared derived feature (synapomorphy) of land plants: 

1. True 

2. False 


48. All mosses, liverworts and hornworts have alternation of generations with multicellular 
sporophyte and multicellular gametophyte but not all vascular plants have alternation of 


generations: 
1. True 
2. False 


49. Plants with seeds, annual or perennial life-cycle, vascular tissue in the stem scattered in 
transverse section and non-persistent tap-root will be members of the: 

1. Conifers 

2. Eudicots 

3. Gnetophytes 

4. Monocots 


50. Heterospory results in: 
1. The formation of two spore types that fuse to form male and female sporophytes 
2. Two different spore types - one spore type develops into a male gametophyte and the 
other into a female gametophyte 
3. The formation of only one type of spore 
4. The formation of many different kinds of spores 


SECTION E — Angiosperm reproduction 
FIVE (5) questions (51-55) worth a total 5 marks 
Suggested time 5 minutes 


51. Pollen is... 
1. The haploid female gametophyte. 
2. The haploid male gametophyte. 
3. The developed embryo after fertilization. 
4. Seeds. 


10 


BIOL120, Trimester 3 2019 


52. Biologically speaking, a tomato is a... 
1. Aggregate fruit. 
2. Berry. 
3. Multiple fruit. 
4. Simple fruit. 


53. Which of the following statements about pollinators is correct 
1. Honey bees are most efficient when it comes to pollinating agricultural crops. 
2. Wild pollinators can be managed and therefore a decline is of lesser concern. 
3. Pollinator decline leads to reduced fruit set and seed numbers. 
4. Pollination networks ensure that there are always organisms able to pollinate. 


54. Which of the following statements is correctly explaining outcrossing? 
1. Outcrossing is inferior to self-fertilization (selfing). 
2. Inunfavourable conditions outcrossing can enable the inbreeding of a population. 
3. Outcrossing prevents pollen from reaching the same plant’s stigma. 
4. Only liverworts and ferns are able to show outcrossing. 


55. Which of the following statements is true 
1. Grasses are wind-pollinated and therefore do not need to attract pollinators. 
2. Grasses have all flower parts just like all angiosperms. 
3. Grasses have reduced petals because they would prevent outcrossing. 
4. Grasses do not have petals but still attract insects. 


SECTION F — Ecology 
FIVE (5) questions (56-60) worth a total 5 marks 
Suggested time 5 minutes 


56. A random pattern of population dispersion can be the result of 
1. Competition. 
2. Parasitism. 
3. Aggressive interaction with neighbours. 
4. Wind dispersal. 
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57. In a certain area in Queensland, cane toad (Rhinella marina) individuals produce on average 
100 tadpoles per season. To which population characteristic does this information refer? 

1. Population density. 

2. Birth rate. 

3. Age structure. 

4. Geographic distribution. 


58. A population can be defined as 
1. A group of individuals belonging to the same species. 
2. A biotic community in a particular area together with the physical environment. 
3. A group of individuals belonging to the same species and living in a particular 
geographical area. 
4. A group of individuals belonging to different species living in a particular geographical 
area. 


59. Which of these interactions have a negative impact on one partner? 
1. Lichens: the associations between fungi and algae. 
2. The symbiotic relationship between Alnus glutinosa and Frankia alni bacteria. 
3. The hemiparasitic mistletoe (Amyema pendula) and Eucalypt trees. 
4. The pollinating blue-banded bee (Amegilla cingulate) and the Ox-Eye daisy 
(Leucanthemum vulgare). 


60. The population of feral cats is growing exponentially in the Oxley Wild River National Park. 
This can be a result of... 

1. Limited resources. 

2. The population consists mostly of old, non-reproducing individuals. 

3. Unlimited resources. 

4. The population is near their carrying capacity. 
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SECTION G — Short Answer Questions 
FIVE (5) Questions (61-65) worth a total 60 marks 
ANSWER ALL QUESTIONS USING FIVE SEPARATE ANSWER BOOKLETS 
(Suggested time 60 minutes) 


Question 61. Evolution. (10 minutes, 10 marks). Answer Parts A, B and C. 


Three species of fish (A, B and C) were sequenced for a gene containing four variable nucleotide 


sites, for which the ancestral sequence was already known. 


The following table shows the nucleotide for each species at each variable site. This information can be 
used to determine the tree that requires the fewest evolutionary changes by marking the required 


substitutions on each of the possible trees that represent these species. 


Site 1 | Site 2 | Site 3 | Site 4 
Species A A A C T 
Species B G A T G 
Species C A T C G 
Ancestral sequence | G A T T 


One possible phylogenetic tree shows Species B and C as each other’s closest relative. It can be drawn 
in different ways, but the following trees represent the same relationships, e.g.: 


A B C B CA 


Answer all THREE of the following questions: 
Part A. Draw three trees representing each of the different possible the evolutionary 
relationships among these species, but be careful not to show trees that show the same 
evolutionary relationships, even if they may look different. (6 marks) 


Part B. Identify the most parsimonious phylogenetic tree. (3 marks) 


Part C. Identify which species is most closely related to Species A. (1 mark) 


i Fe) 
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Question 62. Animal Diversity (10 minutes, 10 marks). Answer both Parts A and B. 


Select ONE of the animal PHYLA that you learned about in your lectures and practical classes, 
and write about: 


PART A. The key identifying characteristics of the phylum (5 minutes; 5 marks) 


PART B. The different classes or subphyla which are found in that phylum providing 
examples (5 minutes; 5 marks) 


Question 63. Plant Structure & Function (10 minutes, 10 marks) 
Wood and bark are formed in plants that undergo secondary growth. Explain secondary growth, how 
wood and bark are formed, and what cell types and tissues make them up. 


Question 64. Angiosperm reproduction (15 minutes, 15 marks). Answer both Parts A and B. 


Part A. Briefly describe five (5) of the following, capturing important key characteristics. Each answer 
is worth two (2) marks. (10 minutes; 10 marks) 
If you describe more than five terms, only the first five will be marked. 

1. Dispersal agent 


Self- fertilisation (selfing) 


2. Myrmecochory 

3. Exogenous seed dormancy 
4. Self-incompatibility 

5. Embryo sac 

6. 

ie 


Alternation of generation in Angiosperms 


Part B. Explain the main steps that occur during the double fertilization in angiosperm reproduction. 


(5 minutes; 5 marks) 
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Question 65. Ecology (15 minutes, 15 marks) answer both Parts A and B. 


Part A. Briefly describe five (5) of the following capturing important key characteristics. Each answer 
is worth two (2) marks. (10 minutes; 10 marks) 
If you describe more than five terms, only the first five will be marked. 


Mycorrhiza 
Predator-prey interaction 
Transect 

Community 
Mark-recapture method 
Ecological niche 
Ecosystem resilience 
Food web 


GO) TO Se Sel 


Part B. Explain how the energy flows between the trophic levels in a grassland ecosystem. Name the 


trophic levels necessary for your ecosystem to be viable. (5 minutes; 5 marks) 


Please remember - This examination paper MUST BE HANDED IN. Failure to do so will result in 
the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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